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COMPLETE SPECIFICATION 
Abrasive Cutting Tools such as Saws 
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We, Bo art & Hard Metal Products S.A. 
Limited, a Company registered according to 
the laws of the Republic of South Africa, of 
45 Main Street, Johannesburg, Republic of 
South Africa, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

This invention relates to abrasive cutting 
tools such as saws in which the cutting zones 
incorporate abrasive particles such as diamond 
particles for cutting and often also for gauge 
holding purposes. 

Known saws of the kind in question usually 
have a cutting edge composed of a binder 
metal and abrasive particles more or less 
evenly distributed through the binder. In 
one case a rotary saw blade with compacts of 
binder and abrasive secured in slots transverse 
to the cutting edge at thickened portions of 
the cutting edge has been made. In all 
known cases powder metallurgy or other com- 
plex techniques are involved. 

An. object of the invention is to provide a 
cutting tool that is simple to make and 
which continues to cut until substantially all the 
abrasive has worn away, without significant 
loss of gauge. 

According to the invention t he working zone 
of the tool is corrugated in shape in the cutting 
^graon, witn an adherent layer or abras ive 
p articles applied To the corrugated sides of the 

cutting zoneT : 

Several embodiments of the invention are 
illustrated in the accompanying drawings in 
which: 

Figure 1 is a fragmentary sectional view of 
part^ of a saw according to the invention, 

Figure 2 is a cross-sectional view of the 
saw,^ on an enlarged scale. 

Figure 3 is an end view of one form of 
saw, 

Figure 4 is an end view of another form of 
s aw. 



Figure 5 is a fragmentary face view of a 
circular saw, 

Figure 6 is a perspective view of a rotary 
core drill, 

Figure 7 is a perspective view of another 
embodiment; and 

Figure S is a transverse section on the line 

8— 8 in Figure 7. 

Figure 9 is a transverse section on the line 

9 — 9 in Figure 7. 

Figure 1 shows part of a saw. It comprises 
a metallic body 10 the edge 12 of which 
is the forward edge of the cutting zone. To 
the sides 14 flanking the edge 12 there are 
applied layers 16 of abrasive particles such as 
diamond grit." The partides 18 are held in 
a binder 20 (Figure 2). 

T he body is corrugated in end vie w, that is 
lo oking towards the edge 12, about a lin<ToF 
symmetry 12 (Figure 2). 1 he corruganoJma v 
be_siri uous as snown m figure 2 or it ma y 
take otfier torms sucn, tor instance as shownT n 
^jgures3_ana 4. in Figure % it is crenelate 
and in Figures 4 and 5 serrate. 

The body will be shaped in accordance with 
the type of saw. Thus, for a hack- or band- 
saw, it will be a ribbon. The corrugation may 
extend across the full width of the ribbon so 
that the whole ribbon is corrugated, or the rib- 
bon may be undulated only towards the cut- 
ting edge. The latter con struction serves also 
f or a drcular-gSw or cutt er, in frhldi the body 
is disc, as is snown in Figure 5. Here it 
will be seen that only th e peripheral zone 24 of 
the body is , m^diilarpri " ■ 

^ Another embodiment is shown in Figure 6 
in which the tool is a rotary coring bit. The. 
body, here, is a tube 26 made conveniently 
from sheet metaL The forward cylindrical 
part 28 of the body is undulated to provide the. 
corrugated cutting zone and, as in the other 
embodiments, the abrasive particles are located 
at both sides of the zone, 

This construction has the advantage that the 
saw can be made rigid and robust while keep- 
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ing the cutting zone thin, since the cutting 
zone is strengthened by reason of the deforma- 
tion. 

In the embodiment of Figures 7 to 9 y the 
5 body 30 of the saw and the metal of the cutting 
zone 32 are integral, but the latter is con- 
siderably thinner than the metal of the body. 
Abrasive layers 34 are applied to each side 
of the zone 32. The cutting zone is, however, 
10 so corrugated t hat the crests of the corrugations 
pr oject, *at" each side or the saw, beyond tne 
• Contour of th e body ju, so that tne width o r 
cu t is wider than the Width of the body ju . 
— In all forms or tne saw tne eiiecnve cutting 

15 zones are the coated sides. There may be some 
initial advantage in applying abrasive particles 
to the forward edge 12, but this will last only 
as long as the particles on the edge persist. 
When they have worn or broken away, cutting 

20 will proceed, however. While, with conven- 
tional saws the saw life is detennined by wear 
of the cutting edge, in the saw of the inven- 
tion the saw continues to operate efficiently 
as long as the abrasive layers 16 remain on 

25 the sides 14. 

The whole length of each abrasive layer 
plays its part in cutting the workpiece, the 
full width of the cut being determined by the 
amplitude of the corrugations that is by the 

30 distance between the opposed peaks-, in the 
direction normal to the advance of the saw. 

As the abrasive particles wear or are de- 
tached, the particles behind them are exposed 
and come into play so that there is no gauge 

35 loss and the saw goes on cutting until the 
abrasive layers are exhausted. 

In an example of an embodiment according 
to Figures 7 to 9 3 a-^applied to a circular saw 
of 8" diameter, th e thickness of the body 3 0 

40 is . 040". The reduce d zone 3Z is .020" thick 
and is .230" deep ^radially. The gauge of 



the cutting zone, that is the distance in the 
lateral direction from peak to peak of the 
corrugations "a" in Figure 8 or Figure 9, is 
.050" to .070". The thickness of the body 30 
is .040". The body is made of steel, but could 
be of bronze, brass, copper or other suitable 
metallic or suitable non-metallic material, and 
the diamond particles are of 100/120 mesh. 
(Tyler scale). 

In e xamples of circular saws as shown in 
Figure tne dimensions are: — 



Diameter: 
Thickness of body: 
Gauge : 

Number of sinuous 

corrugations : 
Abrasive: 



(1) 



.020" 
.050" 



(2) 
8" 

.040" 
.060" 



180 



180 



diamond particles 100/120 mesh 
(Tyler scale). 



The results of comparative tests carried out 
are shown in the table below. Six saws were 
used, as follows: 

1. A n 8" continuous periphery blade, bronze 
matrix; 

*~~^T An 8" segmented blade, steel matri x, 
. 3. An 6 blade with laminated and brazed 
sheet steel matnx," 

4. A „ proprietary notched periphery type 
blade, steel matrix, 

5. An 8" blade, corrugated cutting z one, 
according to Figure 5" of the invention, 

6. An 8" blade, with thinned corru gated 
cutting zone (as shown in figures 7 to 9). 

The material sawed was a coarse-grained 
igneous rock known as norite. Spindle speed 
was 2,800 r.p.m. or 7,000 sIjtl in all tests. 
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Blade 


Depth of 
Cut 


Vol. Cut in 
Lineal Sq. Ins. 


Rate of Cut 
Ins./Min. 


Wear 


Wear Per 
100 Sq. ins. 


1 


1* 


1,000 


4 - 


.010 


.001 


2 


r 


1,000 


4 


.023 


.002 


3 


r 


204 


2 


.021 


.010 


4 


r 


( 244 


2 


.014 


.006 


5 


i* 


690 


5 


.015 


.002 


6^ 


r 


1,000 


5 


.010 


.001 . 
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. tests ^ show rfaat the blades of the. 

i nvention compare very favourably in per "- 
f or mana» _a s_ esnmared by the wear factor wi th 
a connnuour periphery saw and are deafl y 
^ fficient t S 6t ™ 0re emcient than the ocEer 
blade? teste d.. M oreover tnere is a v ery-free" 
c utting blade in mat it took a teed of 
p er minute very readily and couI3~rj j""ca~keri 
u p__co X inches per minute, although UTTrate 
o f wear increased appreciably at this"lee5"raTr - 
}t was round that both the No. 3 and No 4 

u i COUia noz cut ar a tasrer rare *$ t he 
o lacfes_ ouc&led and cut a n excessively ^TH^ 
sloE 1 - 

~~The abrasive particles may be secured in 
position on the surface of the body in any 
suitable manner for the particular use to which 
me saw i s to be put. With diamond particles, 
metal bonding has been found to be very 
suitable. ^ The metal bond may be applied 
eiectrolyticaily or in any other suitable man- 
ner. Other abrasive particles, e.g. silicon car- 
bide, may be used with metal or resin bonds s 
depending on the duty the blade is to per- 
form. 

WHAT WE CLAIM IS: — 

1. An abrasive cutting tool having a cutting 
zone that is corrugated in share in the cutting 
direction, with an adherent layer of abrasive 
panicles applied to each side of the cutrine 
::one. * ° 



2. The tool of claim 1 in which the cutting 
zone is sinuous. 43 

3. A circular cutting disc made according to 
claim 1 or claim 2 in which the peripheral 
zone of the saw is undulated symmetrically 
to the plane of symmetry of the bodv to pro- 
vide the corrugated cutting zone. 

4. An abrasive hack- or band saw blade 
according to claim 1 or claim 2 in which the 
blade is corrugated at least towards the forward 
edge. 

5. An abrasive tool as claimed in claim 1 or 
claim 2 in which the cutting zone is cylindrical. 

6. An abrasive tool as claimed in any of 
the above claims in which the cutting zone 
projects from a body of metal of greater 
thickness than the thickness of the metal of 
the cutting zone. 

7. An abrasive cutting tool as claimed in 
any of claims 1 to 5, in which the abrasive 
particles are diamonds. 

8. Abrasive cutting tools substantially as 
described with reference to the accompanying 
drawings. 

HASELTINE LAKE & CO., 
Chartered Patent Agents, 
28 Southampton Buildings, 
Chancery Lane, London, W.C.2. 
Agents for the Applicants. 
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(L^ngtorO 1x^1965. Published by The Patent Office, 25 South^pton^SlS 
i-ondon, w,C2, from which copies may be obtained. 



1010313 COMPLETE SPECIFICATION 

3 SHEETS T ^ is drawing is a reproduction of 
the Original on a reduced scale 
Sheet 1 




